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ABSTRACT
Objectives: In the present study, we aimed to compare the postoperative compliance and complications between ERAS 
and conventional postoperative care in patients undergoing abdominal hysterectomies.
Material and methods: This is the prospective, randomized, controlled trial, which involved 62 patients, who underwent 
abdominal hysterectomy between December 2016 to February 2017. A total of 30 patients formed the ERAS group. 
A total of 32 patients who received conventional perioperative care and matched for age, body mass index (BMI) and 
American Society of Anesthesiologists score were assigned as a control group. Groups were compared in terms of patient 
characteristics [age, body mass index, ASA Score, parity, diagnosis, type of surgery, and perioperative intravenous fluids], 
postoperative compliance (postoperative intravenous fluids, time to first flatus, first defecation, ambulation, eating solid 
food, and postoperative hospital stay), and postoperative complications.
Results: Peri- and post-operative administrated intravenous fluids were significantly lower in the ERAS group (p < 0.001 for 
both). Time to first flatus (p = 0.001), time to first defecation (p < 0.001), and time to eating solid food (p < 0.001) were all 
significantly shorter in the ERAS group. Post-operative early mobilization on the first postoperative day was achieved in 
eight (26.7%) patients in the ERAS group. There were no significant differences in complications. One (3.3%) patient in the 
ERAS Group and 11 (34.4%) patients in the Conventional Group required hospital readmission after discharge (p = 0.002).
Conclusion: The ERAS protocol seems to be a simple tool for reducing the incidence of postoperative complications and 
shortening hospitalization.
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INTRODUCTION
As it is known, current treatment, and health care, and 
evidence based applications may speed up postoperative 
recovery, and decrease surgery-related deaths [1, 2]. One of 
the evidence-based applications which emerge in line with 
this thought, is “Enhanced Recovery After Surgery” (ERAS) 
protocol developed by ERAS Society [1]. ERAS protocol may 
be described as, “to standardize surgical process by prevent-
ing surgery-related trauma which discloses psychologic 
problems, and organ dysfunctions during surgery, and to 
provide the most possible treatment, and health care with 
resultant discharge of the patient as soon as possible” [2]. 
ERAS protocol is a composition of evidence-based findings 
which contains recommendations about patient care at 
different phases of operative process and requires a multi-
disciplinary approach practiced with professionals working 
in synergy so as to shorten postoperative recovery period of 
the patient [3, 4]. Main purpose of the protocol is to decrease 
reactions of the patients to operative stress, postoperative 
morbidity, and mortality, hospital stay, and favorably effect 
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patients’ perceptions about surgery. Besides, ERAS protocol 
targets to minimize pain, complication, and dysfunctions of 
the organ systems which may occur after discharge [2, 5]. 
ERAS protocol was firstly applied in 1997 in colorectal sur-
gery, and successful results were obtained [6].
Hysterectomy is one of the utmost frequent major gy-
necological surgeries. Even though, less invasive approaches 
such as laparoscopic or vaginal procedures are suggested 
primarily, the standard procedure for most cases is abdomi-
nal hysterectomy [7, 8]. The major causes for counselling 
vaginal or laparoscopic hysterectomy over the abdominal 
method is earlier beginning of routine actions, shorter hos-
pital stay, fewer bleeding, and fewer infections. On the other 
hand, these advantages might be at the expense of further 
injuries of the urinary tract and extended surgery time for 
laparoscopic approaches [8].
Møller et al. challenged the benefit of laparoscopic 
vs. abdominal hysterectomy by introducing a fast track 
setting for benign hysterectomy [9]. ERAS for major gy-
necological surgery have been more recently presented in 
controlled studies, but up to now, individual reports have 
been published [10–13].
In the present study, we aimed to compare the postop-
erative compliance and complications between ERAS and 
conventional postoperative care in patients undergoing 
abdominal hysterectomies.
MATERIAL AND METHODS
Study design
The study has been conducted in accordance with the 
principles of the Helsinki Declaration and approved by the 
local Institutional Review Board (KAEK/2016.12.12). Written 
informed consent was obtained from all subjects. 
This is the prospective, randomized, controlled study, 
which involved 62 patients, who underwent abdominal hys-
terectomy between December 2016 and February 2017. A to-
tal of 30 patients formed the ERAS group. A total of 32 patients 
who received conventional perioperative care and matched 
for age, body mass index (BMI) and American Society of An-
esthesiologists (ASA) score were assigned as a control group. 
Conventional care
Patients were admitted the day before their operation. 
In the operating room all patients received a urinary cath-
eter. Thirty minutes before the first incision, cefoperazone 
(1000 mg) was given intravenously. Patients were oper-
ated under general anesthesia. Postoperatively, oral intake 
was prohibited, and standard intravenous fluid was set at 
2–2.5 L/24 h. Patients received 4000 mg of paracetamol (in 
four separate doses of 1000 mg). If necessary, diclofenac 
150 mg in three doses of 50 mg and morphine substitutes 
were also given. Discharge was arranged when the following 
criteria were met: there are no remaining lines or catheters, 
solid food is tolerated, there has been the passage of stool, 
pain is controlled using oral analgesics only and the patient 
is able to restart basic daily activities and self-care.
Early Rehabilitation After Surgery Protocol
The components of ERAS multidisciplinary pathway con-
cerning preoperative, operative, and postoperative period 
are shown in Table 1.
Outcome parameters
Groups were compared in terms of patient characteristics 
[age, body mass index (BMI), ASA Score, parity, diagnosis, type 
of surgery, and perioperative intravenous fluids], postopera-
tive compliance (postoperative intravenous fluids, time to first 
flatus, first defecation, ambulation, eating solid food, and post-
operative hospital stay), and postoperative complications.
Statistical analysis
All collected data were entered into a database and 
analyzed using SPSS Statistics 17.0 for Windows. To deter-
mine significant differences between the ERAS and control 
Table 1. Enhanced Recovery After Surgery (ERAS) protocol followed 
during the study
Preoperative
Counselling before hospital admission
Fluid, and carbohydrate loading
Avoiding prolongation of fasting period
Avoiding bowel preparation or its application 
only in selective cases
Application of antibiotic prophylaxis
Application of thromboprophylaxis
Avoiding premedication
Perioperative
Use of short-acting anesthetic agents
Application of midthoracal, epidural 
anesthesia/analgesia 
Refraining from using drains
Refraining from salt, and water overload
Maintenance of normothermia (heating the body, 
and use of warmed up intravenous fluids)
Postoperative
Application of midthoracal, epidural 
anesthesia/analgesia 
Refraining from use of nasogastric tube
Prevention of nausea, and vomiting
Refraining from salt, and water overload
Earlier removal of catheters
Initiation of oral intake at an early period
Use of nonopioid oral analgesics/NSAIDs 
Early mobilization
Adherence to the protocol, and auditing results
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groups, statistical analysis was performed using a χ2 test. 
A P-value  < 0.05 was considered statistically significant. 
Continuous data are expressed as median (range) or as 
mean (± SD) and were analyzed using Mann-Whitney U test. 
BMI was converted to a categorical variable, representing 
certain risk groups. All categorical and dichotomous vari-
ables were analyzed using χ2 test.
RESULTS
ERAS Group included 30 patients with a mean age of 
47.9 ± 7.36 years and Conventional Group included 32 patients 
with a mean age of 48.3 ± 5.84 years. No significant differences 
in patient demographics between the two groups were found. 
Both groups did not differ from each other by means of age 
(p = 0.806), BMI (p = 0.528), and ASA score (p = 0.688). There 
were no significant differences between the groups regarding 
diagnosis (p = 0.429), and type of surgery (p = 0.429) (Tab. 2).
Peri- and post-operative administrated intravenous flu-
ids were significantly lower in the ERAS group (p < 0.001 for 
both). Time to first flatus (p = 0.001), time to first defecation 
(p < 0.001), and time to eating solid food (p < 0.001) were all 
significantly shorter in the ERAS group. Post-operative early 
mobilization on the first postoperative day was achieved in 
eight (26.7%) patients in the ERAS group. On the other hand, 
none of the control group patients mobilized on day 1. ERAS 
protocol led to a significantly shorter length of hospital stay 
(p = 0.010) (Tab. 3).
There were no significant differences in complications 
(Tab. 4). The types of complications are listed in Table 4. A to-
tal of 9 (30%) patients in the ERAS Group and 12 (37.5%) 
patients in the Conventional Group suffered from a compli-
cation (p = 0.112) such as vaginitis, wound infection, chest 
pain, abdominal pain, perioperative bleeding, and sub-il-
eus. One (3.3%) patient in the ERAS Group and 11 (34.4%) 
Table 2. Characteristics of the study group, diagnosis and perioperative data
Patient characteristics ERAS care(n = 30)
Conventional care
(n = 32) p Value
Age (years) 47.9 ± 7.36 48.3 ± 5.84 0.806
BMI (kg/m2) 29.69 ± 5.01 30.55 ± 5.55 0.528
ASA Score
1 4 (13.3%) 5 (15.6%)
0.6882 21 (70%) 24 (75%)
3 5 (16.7%) 3 (9.4%)
Diagnosis
Myoma 24 (80%) 29 (90.6
0.429Abnormal uterine bleeding 5 (16.7%) 2 (6.3%)
Endometriosis 1 (3.3%) 1 (3.1%)
Surgery
HSOE 18 (60%) 16 (50%)
0.429
HS 12 (40%) 16 (50%)
Perioperative intravenous fluids (mL) 1200 (100) 1775 (475) < 0.001
ERAS — enhanced recovery after surgery; BMI — body mass index; HSOE — hysterectomy and salpingo-oophorectomy; HS — hysterectomy and salpingectomy. 
Data are expressed as median (range) or as mean ± SD
Table 3. Postoperative compliance/outcome
Patient characteristics ERAS care(n = 30)
Conventional care
(n = 32) p Value
Time to first flatus (hours) 11.7 ± 4.45 16.4 ± 5.88 0.001
Time to first defecation (hours) 24.9 ± 5.73 37.2 ± 10.25 < 0.001
Time to ambulation (days)
Day 1 8 (26.7%) 0 
0.007Day 2 19 (63.3%) 26 (81.3%)
Day 3 3 (10.0%) 6 (18.8%)
Time to eating solid food (days) 1.5 (1.00) 2.0 (1.00) < 0.001
Postoperative intravenous fluids (first 3 days) (mL) 1250 (1000) 3000 (0) < 0.001
Postoperative hospital stay (days) 2.0 (1.00) 3.0 (1.75) 0.010
ERAS — Enhanced Recovery After Surgery; data are expressed as median (range) or as mean ± SD
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patients in the Conventional Group required hospital read-
mission after discharge. Both groups differ significantly in 
terms of readmission (p = 0.002).
In the ERAS group, one patient admitted to ER due to 
wound infection. In the Conventional Care group 4 patients 
admitted due to wound infection, 3 patients due to chest 
pain, 2 patients due to abdominal pain, one patient due to 
subileus and one patient due to severe candidal vaginitis.
DISCUSSION
Herein, we aimed to compare the postoperative compli-
ance and complications between ERAS and conventional 
postoperative care in patients undergoing abdominal hys-
terectomies and revealed that introducing the ERAS pro-
tocol led to a significantly shorter length of hospital stay 
in hysterectomy patients, without any signs of increasing 
complications.
During surgery, the patients should be given optimal 
amounts of liquids (colloids, and crystalloids) while monitor-
ing their cardiac functions. With appropriate intraoperative 
management of intravenous fluid administration, shorten-
ing of hospital stay, and recovery of gastrointestinal func-
tions within a short time are aimed [14]. After the operation, 
intravenous fluids should be stopped, as early as possible, 
and oral intake should be initiated at the earliest time [15]. 
Oral nutrition within a short time after surgery, has been 
reported to decrease postoperative complications, mortal-
ity, and hospital stay [16]. The patients should be encour-
aged to start on the oral intake of clear fluids, and normal 
diet following surgery [15]. Oral fluid intake was started 
immediately after (Huibers et al,) 6. (Ren et al.), 12. (Moral 
et al.) hours or the day after (Shida et al.) the surgery by 
various authors as indicated [17–20]. In the present study, 
peri- and post-operative administrated intravenous fluids 
were significantly lower in the ERAS group.
Mobilization of the patients as early as possible is 
an important component of ERAS protocol. As it is known, 
early ambulation shortens hospital stay with resultant early 
discharge, decrease in postoperative complications, and 
hospital expenses, increase in patient’s comfort, and early 
return to daily living activities leading to rapid recovery. In 
a study longevity of hospital stays was indicated as 5.7 days 
in early mobilized patients, while 12.9 days among mobi-
lized patients in a long term [21]. Still in another study, it 
was stated that when early mobilization program which is 
a component of ERAS protocol was applied for patients who 
had undergone colorectal surgery on the day of operation, 
then morbidity, and hospitalization period decreased in 
these patients [22] In the present study, post-operative early 
mobilization on the first postoperative day was achi eved 
in eight (26.7%) patients in the ERAS group. On the other 
hand, none of the control group patients mobilized on day 1.
Many studies have demonstrated that implementation of 
ERAS protocol ensured fast-track postoperative recovery, and 
shortened hospital stay [10–13].  In a study by Carter et al. on 
72 patients who had undergone laparotomy, the researchers 
observed that application of ERAS protocol enabled discharge 
within a short time [23]. Still, the same author performed 
a study on 389 patients who had undergone laparotomy 
with the indication of gynecologic cancer and indicated 
that though elder people had generally lower ASA scores, 
their operative times, and blood loss relatively decreased. 
Although their hospital stays had been longer when com-
pared with younger patients, their complication rates had not 
increased [24]. Çağlı et al. performed a study on 100 patients 
aged > 65 years who had undergone coronary artery surgery, 
and observed significantly shorter intensive care unit stay, 
and decreased time interval to their discharge in patients 
who were under ERAS protocol [25]. According to Relph et al. 
postoperative hospital stays after vaginal hysterectomy was 
an average of 42.9 hours in patients who received conven-
tional postoperative care, and 23.5 hours in patients who were 
treated with ERAS protocol [26]. In the present study, ERAS 
protocol led to a significantly shorter length of hospital stay.
Table 4. Postoperative complications
Patient characteristics ERAS care(n = 30)
Conventional care
(n = 32) p Value
Vaginitis 4 (13.3%) 2 (6.25%)
0.193
Wound infection 1 (3.3%) 4 (12.5%)
Chest pain, no infarction 2 (6.6%) 3 (9.38%)
Non-specific abdominal pain 0 2 (6.25%)
Perioperative bleeding 2 (6.6%) 0
Sub-ileus 0 1 (3.13%)
Total number of patients with any complication 9 (30%) 12 (37.5%) 0.112
Readmission to ER 1 (3.3%) 11 (34.4%) 0.002
ERAS — enhanced recovery after surgery; ER — emergency room
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In the literature, it has been indicated that complications 
developed in 5–40 % of the patients followed up using 
ERAS protocol, while in 9.5–60 % of the patients receiving 
conventional health care [10–13].  Relph et al. investigated 
90 patients who underwent vaginal hysterectomy, and re-
vealed that 15.6 % of these patients who received conven-
tional health care had applied to the emergency service 
after their discharge, while none of the patients in the group 
which received ERAS protocol had applied to the emergency 
service [26]. In the present study, although there were no 
significant differences in complications, readmission rates 
differed significantly. One patient in the ERAS Group and 
11 patients in the Conventional Group required hospital 
readmission after discharge.
The common outcome derived from the results of many 
literature studies is that in addition to all contributions of 
ERAS protocol, it does not change the postoperative mortal-
ity rates and duration of rehospitalization [26–31]. However, 
since it requires a robust team work its implementation in 
every institute or unit is not easy [32]. Indeed, in a study by 
Jimenes et al., the authors indicated that adherence to ERAS 
protocol was a very slow process, and it was not practised 
at an anticipated level [2]. 
There is also a limitation to our study. It was not pos-
sible to perform a blinded study, because it is impossible 
to blind elements of care such as mobilization, information, 
fluids given, etc.
CONCLUSIONS
The ERAS protocol seems to be a simple tool for reducing 
the incidence of postoperative complications and shorten-
ing hospitalization. Further studies regarding ERAS and fast 
track protocols are needed, focusing on evaluations of more 
patient-related outcomes, such as patients’ experience of 
the process, quality of life aspects and long-term conse-
quences. There is also a need for international consensus 
and guidelines to standardize registration to make valid 
comparisons as a foundation for further improvement of the 
care of patients undergoing major gynecological surgery.
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